Introduction
Patagonia is a vast cool semi-desert of southern South America that occupies southern Argentina and small areas of southern Chile, covering ca. 500,000 km 2 . In Argentina, Patagonia extends south from the Colorado River, reaching north of Tierra del Fuego Island, between the Andes and the Atlantic Ocean. In Chile, it is only present in small sectors near east border of Aisén (XI) and Magallanes (XII) Regions (Cabrera & Willink 1973; Gajardo 1995) . Patagonia is ecologically diverse, encompassing a wide spectrum of vegetation types, from true deserts to shrub and grass steppes. Opinions about the number and definition of the patagonian biotopes vary (Cabrera & Willink 1973; Soriano 1983; Morrone 2001; Morrone et al. 2002) .
The presence of several species of scorpions in the extreme south of South America is well known (Pocock 1898; Mello-Leitão 1931; Maury 1968 Maury , 1978 Ojanguren Affilastro 2005 Maury (1968) listed three species of Bothriurus from Argentinean Patagonia: Bothriurus burmeisteri Kraepelin 1894, Bothriurus dorbignyi (Guérin-Méneville 1843) (currently in the genus Timogenes Simon 1880) and Bothriurus patagonicus Maury 1968 . He also reported and mapped several records of two "species (related to) [...] (or) possible subspecies" of B. patagonicus, located north and south of the range of B. patagonicus (both indicated as Bothriurus sp. on his map). Maury (1968: 159) suggested that they could both be new species, based on their morphological and ecological differences. However, as a result of the scarcity of material and of certain morphological gradation with B. patagonicus, he decided not to consider them taxonomically until having new decisive elements that allow a categorical definition. These forms, and another from the Meseta Somuncurá (a basaltic plateau in northern Patagonia), were later referred to as members of the "patagonicus species group", although without elucidating the status for the different forms (Maury 1979) or only recognizing those coming from Meseta Somuncurá as distinct (Acosta & Maury 1998; Acosta 2003) . In the recent catalog of the Argentinean scorpions, Ojanguren Affilastro (2005) mentioned again the presence of these three undescribed species, but without further details.
I have had the opportunity to study some of the material seen by Maury, in addition to more and better preserved specimens, including some recently collected in Argentinean Patagonia and Chile. Based on this material, I confirm that the different observed forms (Maury 1968; Acosta & Maury 1998; Acosta 2003) correspond to three new species. The three share the presence of one subdistal tooth on the chelicerae with B. patagonicus; this is an autapomorphy of the patagonicus species group (Mattoni 2003) . The main goal of this contribution is to describe two new species, and to add to the knowledge of Bothriurus patagonicus and Bothriurus burmeisteri (from burmeisteri species group, Mattoni 2003; Ojanguren Affilastro 2005) .
Materials and methods
Terminology for general morphology follows Stahnke (1970) and Prendini (2000 Prendini ( , 2003a Prendini ( , 2003b , except for the terminology for pedipalp carinae (Francke 1977) , and trichobothrial nomenclature (Vachon 1974) . The nomenclature of the hemispermatophore structures follows San Martín (1965) and ; I maintained the abbreviations derived from the names in Spanish, since they were widely used in the literature.
Abbreviations of studied collections. Abbreviations of descriptive terms. -Carinae on metasomal segments: DSM = dorsosubmedian; DL = dorsolateral; ML = median lateral; VL = ventrolateral; VSM = ventrosubmedian; VM = ventromedian. Hemispermatophore: L = distal lamina; c.d. = distal crest of lamina; r.d.p. = posterodistal fold; l.i. = internal lobe of capsule; l.b. = basal lobe of capsule; l.e. = external lobe of capsule.
Illustrations were produced using a Leica MS5 stereomicroscope and camera lucida. All measurements are in mm and were taken using an ocular micrometer. The variability values are expressed as follows: extremes, median ± standard deviation. Hemispermatophores were dissected from surrounding tissues and observed in 80% ethanol. The distribution map was generated using ArcMap 9.0 (Enviromental Systems Research Institute [ESRI], Redlands, California). The topographic coverage was generated from a digital elevation model file (1 arc degree resolution) from the United States Geological Survey (USGS) website (http://edcdaac.usgs.gov:80/gtopo30/gtopo30.asp). The records were georeferenced using a GPS (Garmin® Etrex), with the GeoNet Names Server (GNS, http://gnswww.nga.mil/geonames/GNS/index.jsp) , or through satellite images using Google Earth® v 3.0762 (available at http://earth.google.com). (Fig. 23) ; metasomal DSM carinae incomplete or poorly developed on segments I-IV (Fig. 16) ; telson of males, length/height ratio 2.87-3.11, dorsal surface with a small, oval glandular depression; metasomal segment V with three or four pairs of VL setae (Fig. 28) Etymology. -The specific epithet means 'mountain' in Mapuche, an indigenous language from Southern South America, and is used as a noun in aposition.
Diagnosis. -Bothriurus huincul shares the presence of one subdistal tooth on the chelicera with the species of the patagonicus group, and possibly some minor characteristics including the habitus and the general pigmentation pattern. The hemispermatophore morphology, with two apophyses on the external face of l.i. (Figs 10-12) , and the general arrangement of the ventral carinae of metasomal segment V (Fig. 3) are very similar to the Bothriurus of the vittatus group (Mattoni 2002a (Mattoni , 2002b (Mattoni , 2002c , but all species of this group have two subdistal teeth on the chelicera, and a different pigmentation pattern on tergites: the pigment reaches the posterior edge of each tergite on the species from vittatus group, and B. huincul lacks pigment on the posterior half to third of each ter- Carapace. Tegument without carinae, finely granular in males, smooth in females. Anterior margin straight, with only lateral ocular, central median and posterior median furrows (with deep fissure among the last ones), and posterior lateral furrows; posterior margin straight. Three pairs of lateral ocelli; median ocelli larger than lateral ocelli, situated medially, separated 1.3-1.4 diameters from each other. Ocular tubercle protruding slightly above median ocelli.
Tergites. Tegument finely granular in males, smooth in females. I-VI without carinae; VII with four short carinae in the posterior half, two lateral and two paramedian.
Sternites. III-VI finely granular, with the most pronounced grains toward the sternite VI (a little more developed in males); sternite VII ( Fig. 13 ) with abundant low grains that increase in quantity and development distally (more pronounced in females) and form two lateral carinae in the distal half of the segment. Stigmata small, oval, slightly oblique, almost parallel to the distal margin of sternites. Sternum. Slitlike, represented by a narrow transversal plate, slightly V shaped. Medial longitudinal furrow weak.
Genital operculum. Loosely joined along the anterior one-fourth of their length in males; completely joined in females. Each plate isosceles triangle-shaped in males, with the more acute angle towards posterior; equilateral triangle-shaped in females. Genital papillae absent.
Metasomal segments I-IV. DSM carinae complete, weak, with blunt granules, the posterior ones in each segment more developed (Fig. 2) ; DL carinae present only on distal third of segments, area between DSM and DL carinae with some small sparse granules in segments I-III; ML carinae vestigial on distal fourth of segments I-III, absent on IV; ventral area of segments II-IV smooth, without carinae; ventral area of segment I with many low granules (more developed in females), VL carinae strong, VSM carinae difficult to distinguish, interrupted.
Metasomal segment V and telson. DL carinae of segment V represented by large granules in the end, and some small scattered granules among (Figs 2, 6); ML carinae represented as sparse granulation and a big granule in distal third (in the base of a ML setae); VL carinae developed on distal three quarters of segment (Fig. 3) ; VSM and VM carinae from near segment half to the distal end, VSM slightly oblique, finishing before the end of the segment, VM bifurcated posteriorly, area between ventral carinae with small granules; three pairs of VL setae. Telson of male elongated and low ( Fig. 2) , ventral surface granular on proximal third, dorsal surface smooth, with soft glandular depression on the whole surface of the vesicle; telson of female larger than that of male ( Fig. 6 ), without dorsal glandular depression.
Chelicerae. With one subdistal tooth on movable finger (or two, see variability below). Dorsally with a single macroseta in the base of fixed finger; ventral aspect of movable finger and manus with abundant macrosetae.
Pedipalp. Femur tricarinate, dorsoexternal, dorsointernal and ventrointernal carinae, present in the proximal half with small blunt granules, prolateral and dorsal side with scattered granules; patella with two carinae (Fig. 4 Legs. Without carinae or granules. Tibial spur absent, prolateral and retrolateral pedal spurs well developed. Basitarsi with spiniform macrosetae on prolateral and retrolateral margins, and on ventral surface; leg I with 2 macrosetae, II and III with 6, IV with 5; basitarsi I with 3 ventral longitudinal rows (one median, one ventroprolateral, one ventroretrolateral) of short hyaline setae, basitarsi II with one row (ventroretrolateral). Telotarsi I-IV with paired ventrosubmedian rows of macrosetae (setiform on telotarsi I and the distal pair of II, spiniform on the remaining) and a ventromedian row of hyaline setae; counts of macrosetae in the pro-and retrolateral rows: telotarsi I with 1/1, II with 2/2, III with 3/3, IV with 3/3. Telotarsal ungues short (around one third of tarsus length), distinctly curved, and of equal length.
Pectines. With a single row of median lamellae, 13 lamellae in males, 12 in females. Pectinal teeth: males 17-19 (holotype 17/18), females 12-16 (see variability in Table 2 ); males with larger teeth, beginning in proximal third of the basal median lamella, females with smaller teeth, beginning at distal end of the basal median lamella.
Hemispermatophore. Distal lamina slender (much more near the base), slightly curved ( Figs  10, 11) ; c.d. parallel to L. edge, partitioned, distal portion curved, proximal straight; l.b. laminar, bifid; l.i. with two apophyses on the external face (the exterior spiniform, the internal comb-like) (Fig. 12) ; l.e. with semilunar shelf; r.d.p. well developed. INSECT SYST. EVOL. 38:1 (2007) Variability. -Total length (mm): males 29.29-37.27, 32.82 ± 2.81 (n=10); females up to 39.74. Length/height telson ratio: males: 3.45-3.96, 3.67 ± 0.16 (n=9); females: 3.01-3.15, 23.01 ± 0.08 (n = 6). Left hemispermatophore total length: 5.14-6.71, 5.93 ± 0.68 (n=5). Number of subdistal teeth on chelicera (left/right): 1/1 (22 specimens), 2/1 (3), 1/2 (3), 2/2 (1). Measurements of holotype R and paratype = are presented in Table 1 .
Remarks. -Only the scarcity of materials (3 vials with 3 R, 2 =, and 17 juveniles) seen by Maury (1968) could explain being unsure about the identity of this new species, since it presents great quantity of characteristics that easily separate it from the other species in Patagonia. The morphology of the hemispermatophore is different, being nearest to species of the vittatus group (Mattoni 2002a (Mattoni , 2002b (Mattoni , 2002c .
Distribution and natural history. -The species appears to be restricted to high altitude valleys of the Andean chain (up to 2000m), in the Northwest of Neuquén Province (Argentina) and eastern Malleco Province (Chile) (Fig. 1) (Fig. 1) . The author collected this species with U.V. light during the night in a valley near Lonquimay, Chile, with a Patagonian habitat (steppe with some grass and bushes), over sandy volcanic soil (Fig. 14) . The moon was almost full, and all the scorpions were waiting in the shadows of the bushes or grass, and a couple was mating upside down on a branch of a small bush, a behavior never reported in scorpions (Fig. 15) .
Bothriurus sanctaecrucis sp. n. taecrucis (Fig. 23) , absent on B. patagonicus (Fig.  31) ; and by the absence of VSM carinae on metasomal segment I in the males of B. patagonicus, present in both sexes on B. sanctaecrucis. The females of B. sanctaecrucis also have a vestigial VL on metasomal segment II, which is absent on B. patagonicus. On the other hand, all the metasomal carinae (except VL and VSM on caudal segments I-II) are more developed in B. patagonicus (specially the DSM carinae), and show more intermediate granules (Figs 16, 17, 20, 29 Tergites. Tegument of tergites I-VI finely granular in males, smooth in females. I-VI without carinae; VII with four short carinae in the posterior half, two lateral and two paramedian.
Sternites. III-VI finely granular on males, with the most pronounced granules toward sternite VI, smooth on females; sternite VII ( Fig. 23 ) with four vestigial carinae (two paramedians, two laterals) on distal half (less developed on males). Stigmata small, oval, slightly oblique, almost parallel to the distal margin of sternites.
Sternum. Slitlike, represented by a narrow transversal plate, slightly V shaped. Medial longitudinal furrow weak.
Genital operculum. Loosely joined together along the anterior one-fourth of their length in males; completely joined in females. Each plate isosceles triangle-shaped in males, with the more acute angle towards posterior; equilateral triangleshaped in females. Genital papillae absent.
Metasomal segments I-IV. DSM carinae incomplete or poorly developed, very weak, with blunt granules, only the posterior ones in each segment developed (Fig. 16) ; DL carinae present only on distal third of segments, weak, almost without granules; area between DSM and DL carinae with some small scattered granules in segment I; ML carinae vestigial (without granules) on distal fourth of segments I and II, very weak on III, absent on IV; ventral area of segments III and IV smooth, without carinae; segment I with VL and VSM carinae vestigial (tegument elevation, without granules), strong (more developed on females); segment II of females with VL and VSM carinae vestigial (as in the segment I, less developed) on anterior third; ventral surface of segment II of males smooth.
Metasomal segment V and telson. DL carinae represented only by big granules on the distal ends ( Figs 16, 20) ; ML carinae represented as a great blunt granule in distal third (in the base of one ML setae, more noticeable in males); VL carinae developed on distal two thirds of segment (Fig.  17) ; VSM carinae short, slightly oblique, composed of three to four granules from the middle to three quarters of the segment; VM carinae on the distal half of the segment, bifurcated posteriorly; area between ventral keels almost smooth, with only a few small granules; three or four pairs of VL setae (Fig. 28, see variability below) . Telson of male with oval vesicle (Fig. 16 ), ventral surface with small granules on proximal half, dorsal surface smooth, with subtle, small glandular depression in median line of the vesicle; telson of female (Fig. 20) larger than that of male (see variability below), without dorsal glandular depression.
Chelicera. With one subdistal tooth on movable finger (Fig. 27 ). Dorsally with a single macroseta at the base of fixed finger; ventral aspect of movable finger and manus with some macrosetae.
Pedipalp. Femur tricarinate, dorsoexternal carina vestigial, with only a few sparse granules, dorsointernal and ventrointernal carinae present in the proximal third with sparse granules, prolateral and dorsal surfaces with scattered granules; patella with two carinae (Fig. 18) , dorsointernal and ventrointernal carinae feeble, weak; chela without carinae, only a few vestiges in the fingers; chela of male very dilated (Figs 18, 19) , fingers short, with a strong conical apophysis on prolateral side near movable finger, dorsally curved, and with soft depression above the apophysis, tegument smooth; chela of female less inflated (Figs 21, 22) , with fingers proportionally longer than males, with small blunt granule in the position of the apophysis of the male, tegument smooth. Thichobotria very small (Figs 18, 19, 21, 22) , trichobothrial pattern type C, neobothriotaxic major, with the fol-lowing segment totals: femur 3 (1 d; 1 i; 1 e), patella 19 (2 d; 1 i; 13 e; 3 v) and chela 27 (21 manus-5 V-, 10 fixed finger); chela: Esb near to Eb 1 and Eb 2 .
Legs. Without carinae or granules. Tibial spur absent, prolateral and retrolateral pedal spurs well developed. Basitarsi with spiniform macrosetae on prolateral and retrolateral margins, and on ventral surface; leg I with 4 macrosetae, II with 8, III and IV with 5; basitarsi I with 3 ventral longitudinal rows (one median, one ventroprolateral, one ventroretrolateral) of short hyaline setae, developed on distal third; basitarsi II with one row (ventroretrolateral) poorly developed on distal fourth. Telotarsi I-IV with paired ventrosubmedian rows of macrosetae (setiform on telotarsi I, spiniform the remaining) and a ventromedian row of hyaline setae; counts of macrosetae in the pro-and retrolateral rows: telotarsi I with 1/1, II with 2/2, III with 3/3, IV with 3/3. Telotarsal ungues short (around one third of tarsus length), distinctly curved, and of equal length.
Pectines. With a single row of median lamellae, 13 lamellae in males, 12-13 in females. Pectinal teeth: males 14-17 (holotype 17-17), females 13-15 (see variability on Table 2 ); males with larger teeth, beginning in the proximal third of the basal median lamella, females with smaller teeth, beginning at distal end of the basal median lamella.
Hemispermatophore. Distal lamina slender, slightly S-curved ( Figs 24, 25) Table 1 . VL pairs of setae on metasomal segment V (left/rigth): 3/3 (8 specimens), 3/4 (4), 4/3 (4), 4/4 (13) (Fig. 27) . Hemispermatophore: The c.d. present some degree of variation in the shape of the distal portion, the males from Calafate, Península Magallanes and one male from Piedra Clavada (paratype MACN-Ar 11093) have the distal portion of the crest almost straight, in contrast, in two males from Piedra Clavada it is strongly curved. Pigmentation pattern: in juveniles the pigmentation can be more extended, but always following the general pattern described before. Some specimens have a light clear stripe on the central area of the tergites, or less pigmentation in this area. The ventral lateral pigment stripes on metasomal segment I are occasionally lacking, and the segment II can have a diffuse pigmentation pattern.
Remarks. -When discussing B. patagonicus, Maury (1968) stated that the scarcity of material of both sexes, and from intermediate localities, prevented him from identifying this south 'form' as a new species. Maury mentioned that for some characters (height of the vesicle of the telson, number of pectinal teeth, carinae of the sternites and metasomal segments) a south-north grade was present (he included B. huincul in the north, B. patagonicus in the center and part of B. sanctaecrucis to the south). I have been able to review a larger quantity of specimens, including many adult. Some of the specimens that Maury observed were not found in the MACN-Ar collection, including some from intermediate points among the area of distribution of B. patagonicus and B. sanctaecrucis INSECT SYST. EVOL. 38:1 (2007) Bothriurus scorpions from Patagonia 13 (from e.g.: Lake Fontana and Río Mayo, in Chubut Province, which Maury assigned to his "south form"). However, new records have expanded the distribution of B. patagonicus further to the southeast (Río Mayo, Chubut; Fig. 1 ), filling in some 'gaps'. The scarce interpopulational variability I observed for this species across its expanded range leads me to conclude that the 'gradation' observed by Maury is spurious. In contrast, the morphology of the ventral carinae of the sternite VII and of the metasomal segment I in males and females, as well as the height of the telson (reflected in the length/height ratio) offer robust diagnostic characters for this species. Even in the extreme south of the range of B. patagonicus (Río Mayo), the differences from B. sanctaecrucis are well marked.
Distribution. -Recorded only from the center and south of the Santa Cruz Province (Fig. 1) , the distribution possibly extends further north to the southeast Chubut Province, when the specimens observed by Maury (1968) are included.
Bothriurus sanctaecrucis shows an extremely similar distribution to that of Urophonius granulatus (Maury 1978) , which embraces the Santa Cruz Province almost completely and also occurs in the extreme south of Chile. The sympatry of species of Bothriurus and Urophonius has already been observed in other places (Maury 1973; Acosta & Maury, 1998; Acosta 2003) . I have observed that the Sierra Pire Mahuida juvenile specimen (loc. 53 in the map of Maury 1968, north-central limit of the Chubut Province) does not correspond to either B. sanctaecrucis or B. patagonicus (Maury assigned it to the "south form"), and could be a new species, although discovering adult specimens is necessary to confirm this. Diagnosis. -Bothriurus patagonicus can be separated from the other Patagonian Bothriurus species with one subdistal tooth on the chelicerae on the basis of the ventral carinae of sternite VII and metasomal segment I (Fig. 31) : absent on Bothriurus sp. from Meseta Somuncurá, more developed on B. sanctaecrucis and different on B. huincul. As described by Maury (1968) , the hemispermatophore has one apophysis on the l.i. external face, in common with B. sanctaecrucis and Bothriurus sp. from Meseta Somuncurá, and B. huincul has two. As noted by Maury (1968) , the pigmentation of the ventral side of metasomal segment V follows (in most of the adults specimens) the carinae, with a great concentration of pigment under the granules (Fig. 30) ; this characteristic has never been observed in remaining species. The more related species appears to be B. sanctaecru- cis, which has a lower telson length/height ratio than B. patagonicus, and less developed DSM metasomal carinae (Fig. 29) . Additionally, B. patagonicus usually has three pairs of VL setae on caudal segment V, and B. sanctaecrucis more frequently have four (Fig. 27) .
Bothriurus patagonicus
Variability. 6.19-6.71, 6.47 ± 0.19 (n=6) . VL pairs of setae on metasomal segment V (left/rigth): 3/3 (88 specimens), 3/4 (2), 4/3 (1), 4/4 (1). Number of pectinal teeth: males 14-18, females 12-15 (see Table 2 ). Specimens coming from Río Mayo, show the ventral carinae of sternite VII and metasomal segment I extremely reduced, being only noticeable in a few females and juveniles.
Remarks. -The number of pectinal teeth given by Maury (1968) (Cekalovic 1986 ). Apparently, the species is not sympatric with other Bothriurus species, and inhabits both the Monte and the Patagonia biogeographic provinces. As noticed by Ojanguren Affilastro (2005), there are two basic pigmentation types for this species; "typical" forms, mostly yellowish, with pigment on anterior half of each tergite, and with the longitudinal ventral bands of pigment of the metasoma not fusing in any segment; and "melanic" forms which show a dark brown coloration, with pigment covering the entire surface of tergites, and with the metasomal band of pigments uniting distally in each segment. The "typical" is the most common pigmentation pattern, and, according to unpublished notes of Emilio Maury, the holotype and paratype show this pattern. Some populations from Mendoza and San Juan Provinces are melanic, and a bit smaller in size. The specimens from northern Neuquén and southern Mendoza Provinces (region of Payunia Plateau, Soriano 1983) are extremely melanic and very robust forms. In some localities of Neuquén (Picún Leufú) and Río Negro (Las Grutas, Chimpay) Provinces specimens of both forms have been collected together. In one locality (Chimpay), the author observed two "mixed" couples mating, a male and female of different pigmentation types (the specimens are in the laboratory of Alfredo Peretti in Argentina, for behavioral studies). In the southern localities, Río Negro, Chubut and Santa Cruz Provinces, all the specimens belong to the "typical" form. As stated by Ojanguren Affilastro (2005), it is possible that this polymorphic species could include one or more cryptic taxa. However, it would be necessary to perform detailed morphological and possibly molecular analyses to clarify it.
The synonymy of Bothriurus borellianus Mello-Leitão, 1934, know only from the type materials (1 female and two juveniles) with B. burmeisteri, proposed without further details by Bücherl (1963) , is probably correct. The pigmentation pattern and morphology of the types are identical with the typical B. burmeisteri (E. Maury, unpublished notes). However, the type locality of B. borellianus (Temuco, Cautín Province, Chile) is probably wrong: Temuco is very humid, dominated by the Nothofagus forest (Gajardo 1995) , and completely different from the semi-desert of Monte and Patagonia. Also, despite more than 100 years have elapsed since the type material of B. borellianus was collected, no additional specimens of B. burmeisteri/B. borellianus have been reported from Temuco.
Discussion

Phylogenetic comments
As previously mentioned by Acosta & Peretti (1998) , it is possible to recognize in Bothriurus a clade that embraces the flavidus, burmeisteri, prospicuus, patagonicus, coriaceus, voyati and vittatus species groups (Acosta & Maury, 1998; Acosta & Peretti, 1998; Mattoni 2002b Mattoni , 2003 Ojanguren Affilastro 2005; Mattoni & Acosta, 2006) . All these species groups share a general type of hemispermatophore, "prospicuus type" (Acosta & Peretti 1998) : with the distal lamina inclined and slightly S-shaped, and the lobes region simple with a spatulated basal lobe. Most of the species from this clade show two subdistal teeth on the chelicerae (except for the patagonicus group), and all of them have the trichobothria Esb near to Eb 1 and Eb 2 on the chelae. The patagonicus species group could be defined by the presence of one subdistal tooth on chelicerae; this is a reversal from the plesiomorphic condition of two teeth (Prendini 2000; 2003a; Mattoni 2003) . The placement of B. huincul inside the patagonicus group remains controversial (Mattoni 2003) , but it is very likely that it could be placed between the patagonicus and the vittatus species groups, considering its intermediate characters. These two groups are also related to the burmeisteri and coriaceus groups, based mainly on the development of metasomal carinae and the general pigmentation pattern (Mattoni 2003) .
Zoogeographical comments
The distributional patterns observed in the species from the patagonicus group are very particular, and have been reported also for plants (Cabrera & Willink 1973 ) and other animals (Morrone 2001) . The distribution of B. patagonicus coincides with the Patagonian Occidental district or province (the only exception being the record from center of Chubut Province, Los Altares, subject to confirmation); B. sanctaecrucis is distributed into the Patagonian Central district or province. The records of B. huincul are only from the highAndean sub-humid steppe region that is more closely related to Patagonian territories than to the high-Andean boreal steppe (Gajardo 1995) . As mentioned before, B huincul is a putative member of the patagonicus group, and is related to the vittatus species group (from south-central of Chile), being geographically intermediate between them. Additionally, this group demonstrates a close relation to the burmeisteri group (from base of the Andes, prepuna of Bolivia and northwest of Argentina, through Patagonia to the central hills of Argentina) (Mattoni 2003; Ojanguren Affilastro 2005) , and with the coriaceus group (distributed in central and northern Chile) (Mattoni and Acosta 2006) . All these patterns reflect a connection between the scorpion fauna of central and northern Chile and northwest, west, central and southern Argentina (most of them arid areas). This connection has also been found in other arthropods, including representatives of Coleoptera (Carabidae, Curculionidae and Tenebrionidae), Orthoptera (Tristiridae), Diptera (Fannidae) and Araneae (Nemesiidae) (Roig Juñent and Flores 2001; Roig Juñent et al. 2003 , 2006 . Because the Andes (at least from latitude 37°S to the north) represent an effective barrier for the dispersion of most arthropods (including scorpions), this relation can effectively support the idea of a common origin for the eremic (i.e. related to arid areas) taxa from southern South America, predating the formation of the Andes range (Roig Juñent et al. 2006) .
Supporting the previous hypothesis, some of the arid regions of southern South America appear to be much older than Andean orogeny (Shmida 1985; Hartley 2003; Hartley et al. 2005; Dunai et al. 2005; Lamb & Davis 2005; Clarke 2006; Roig Juñent et al. 2006) , including Atacama Desert, the oldest South American desert (~150 mya, Hartley et al. 2005; Dunai et al. 2005) . Bothriurus species do not show clear adaptations to aridity (except for the pulmonary stigmata, narrower in species living in arid lands), and are present in a wide variety of habitats, from semi-deserts to forest (Maury 1979; Lourenço 2002; Mattoni 2003; Ojanguren Affilastro 2005; Mattoni & Acosta 2006) . Contrary to psammophilous Brachistosternus, they are almost absent from deserts, but some species, like B. dumayi Cekalovic 1974 , can live in small areas of the coastal desert of northern Chile that receive some humidity from the sea fog (Mattoni & Acosta 2006; Agusto et al. in press) . It is unclear if this distribution results from vicariance or recent dispersal, but vicariance seems more plausible in view of the actual distribution of B. dumayi on these isolated humidity oases (known as "lomas formations", Dillon ……xx) as far as 23°north, separated by dry desert (Mattoni & Acosta 2006 ).
It appears that recent diversification in Bothriurus could be in part the result of the Andean uplift and the development of the Southern Ocean, that increased the aridity and enlarged the ancient arid and semi-arid areas (Hartley 2003; Lamb & Davis 2003; Clarke 2006) , as suggested for Brachistosternus by Prendini (2003a) . This diversification could be driven by the stenotopic habitat requirements of the species (e.g. restriction to particular granulometry and composition of the soil) (Prendini 2001) . All Bothriurus species are pelophilous (can dig on hard substrata, as defined by Prendini 2001) , and according to the predictions of Prendini (2001) , most of them show an intermediate distributional range and a moderate vagibility; but some cases, like B. voyati Maury 1973 , exhibit an extremely short range (Acosta & Maury 1998) . In arid areas, the diversity of Bothriurus is less than Brachistosternus (Ojanguren Affilastro 2005; Mattoni & Acosta 2006; Ojanguren et al. in press; Agusto et al. in press) , following also the prediction for pelophilous species, which have a moderate speciation rate compared to psammophilous species, which show a high speciation rate (Prendini 2001) . Prendini (2003a) previously hypothesized that the ancestral habitat for Bothriuridae was mesic and forested. According to Mattoni (2003) , the most basal Bothriurus species of the clade with the "prospicuus type" of hemispermatophore is B. signatus Pocok 1893. This species lives in coastal rain forest of southern Brazil (Mattoni 2003) , and thus supports Prendini's hypothesis.
